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recombinant genes and vector mm • • " a ' S ° re,ates to 

The p resent inventton ad J ™* ~nan, 9ene S or vectors. 

The present invent a ,so reiates to methods for the iden^" n 

be,ng capable of activating or inhibiting genes that are . T P ° UndS 

P'ants upon ^ infection e m p,o,n LZZZZ^ "~ 

>— «o transgente pJ ^T^LT* ^ n °'' 1 
containing ^eabove^escnbedchirnencprorno^ rlr 6 ^ 

as we,, as to the use of , he aforementioned chin^ ^ZTZ " ^ 
vectors and/or compounds identified by the method of ,H reC ° mb ' nant «"•«. 

«— cu,ture. pian, breeding and,or agricu j " «* 

The engineering of disease resistance in crocs fe * . 
ao<echno,o g y. one o, the most promising approach! o, his H " 
defence reasons that are ,ose,y re,a,ed Z^ ^T *° 
hypersensitive ce,, death at infection sites where the T ^ "* 35 

an infection site die in order to prevent H,«T '""^ '"'"a 

B^echncogy ,3 (1995 , ,03^^^ ^ (S ~' 

necrotic iesions depend, however, on e^" a " " "** 

^ * This _re retires pro^ Z ^ . 



such as prpM Have no ac«y in non-intected 

^'T^ZT ^ that very <ew, . anv. natural 

tissue (Strittmatter, 1995). u 

Recent advances ,n the detaded y ^ pathogen 

numb er ot functionally ' ' * g4) , 69 , 708 . R aven,os, Han, , 

lnd ucib 1 ep rom o,ers(Korma g e. The P.ant C I ^ ^ ^ ^ ^ 

7 (1995), 147-155, Rushton, EMBO J_ ( ^ ^ been 

acUng "J-J^Ti — , PAL genes (Legem- 

defined. These mdude . B«- P ^ „ ^ Q ^ soybe an 

Proc. Natl. Acad. So. USA i. >. 92 30-9234), together 

PAL and 4CL (LoaKe. Proc. N-L Aca ■ ^ ^ ^ . 

wMl a numher of .ess we,, <*- ^ J^,, for elteto r ,nduc,«y » 
numb er o, such cis-acting elements tha ^-induced 
was not Known whether these , has on,, heen shown 

agression in plan, ce„s and p.anta on the, ow ^ ^ ^ 

fromthe mafce Prms (Raventos. P.an t J U.«»> ^ ^ ^ 

events alone are suttcien, to d.rect > , eve , of 

•,„ transient gene express^ assays 19g6 an(J ^ 1995 

session of the constats -^J^^ reporter gene expression 
greatly vahed and at best an -o 10 ™ ^ 

- ° bSOTed , *1™L1» -as unclear whether these or any Cher * 
bto ,echno,o gl cal needs. Acco*^ * ^ ^ ^ gene 

acting elements may be useful to i» 
expression in plants upon pathogen infection. 



Thus, the technical problem of the nr«on* • 

— Parts of the plant an ; that 2 ::t;; : h ° w *> 

resistant crops. 6d for en 9'neering of disease 

c T ir^;:r::r prob,em * ~ * ~* - — 

Accordingly, the invention relate-? tr> a ^- • 

reiares to a chimeric promoter can«w~ 

('') a minimal promoter. S ' 3 to 14 ' and 

The tern, "capable of mediating local gene expression l„ , . 
infection- as used herein means ma, said ^ ^Zr] 
expression of a heterologous DNAseouenr. . aP3bte ° f wntro '«n9 the 

-iated ,0 the control express^" a " ato3 ° US °' ^ 

the nature, resist in m o^Tol TT ^ ^ '"** " <™ 

*. ce„ death "JTT ITr* * " 

P~ of the invention is charactered LTZZ , ' ChimeriC 

*»• that mimic pathogen atte* such as elicitors prepared f™ ^ 10 
S"ch as fungi or bacteria or derivatives thereof th , ' 9 " 

chimeric promoter „, the invention rT *""'*»»- «**». bv the 

-nfection s te due ,0 ceCI^C h^ °* SUTOUndi " 9 - — 
advantageous, not or on, y to 12^^.^ °' ^ "~ ™* 
-tic stress. Preferahl, L indultl tc^" ^ *"* "* " 
anac, or elicitor treatment is a, leas, ahoutl f , d " T UP ° n Path ° 9en 



■«Mh, conferred by the chimeric promoters of the 
However, the expression specfcty confened y ^ for 

invent may no. he iimited to loca, that provide for 

exampie. they may he - may aiso depend 

lis sue s P ecif,c gene express,on. The pa,,^a P ^ ^ 

on the plant/vector system employed. predomi „ an «y occurs 

sequences driven hy the ^ ondjng e ,,, lo r unless certain 

upon pathon infeCon or ed by tne pers on s«ed in the ar, to 

=rrr=— -------- 

, m „nt sufficient to direct elicitor-specific expression" denotes 
Tne term "cis-acting element suftaent nucleot ides in length that 

. short stretch o. a DNA preferably betwee -d * 

wh en combined with a minima, ^^i^-. — - ' 
(positions ^6 ,o .8, is capable - 9 J> ^ ^ ^ ^ _ be 

heterologous DNA sequence. Prefera y plant pnysiol. 57 (1976), 760- 

prepa r "jtzzzz^ — ■■ — ^ 81 

, „»er- within the meaning of the present invention refers to 
Th e term -minima, inmatio n. i.e. RNA polymerase 

nucleotide sequences necessary to 

binding, and may a,so include, for example, the TATA 

we,, as elicitors prepared therefrom. 

* me present invention a number of c/s-ac«ng elements have been 
lnac cordancew,th me present ^ ^ e| ., ctto , spec , flc 



Studies that have been performed in accordance with * 
-Ployed a homoiogous transient expression ^ 

very few where the protoplasts r^nonw ♦ , SyStem is one of 

Hahihroc, Proc. Na , Aca d. 8C USA 92 ( ! 995 ' 415 0^ 57) ^7 2551 - 2556; 
" *«°~* exacting events. some Ling tha s ^ "* **» 
experimental systems. fflcu,t other 

Eleven c/s-acting eiicitor-responsive elements (SEQ ID NOS- 3 ,o «, 
» accordance with the present inven«on. Monomers and ml ^ 
were constructed in addition to svntheti, ^ °' eaCh etemen < 

these element In combine Z VaTc « «"° " ™ re « 

- or with a Spe, s«e -^^"1^ 7 ^ ^ 
W. the corresponding restriction site in front of 12 , , ^ *"« 

*> *«> -n the vector MS^O-CUS ( ^r r Th D ,h ^ ~ ^ 
K5.n. Germany (1997 , see Flgure , ™J>~* "nivers* of K*. 

between the inserUon site and the TATA £ T ^ "'^ 

ending on the insertion s«e employ^ ^ » « ™» 

The expenments performed in accordance with th* 

« - -acting eiements direct p-ZC^T" 

as monomers. muitimers and in combine with Tc h 9 *** 

promoters. They therefore me« ,h W ^eWc 

angineenngofdiseaserlinr «* »• 

'n accordance with the present invention these novel .h- • 
** of the OUS coding region and the resu Z ^Zj^ *~ 
means of vacuum in fl „ raUo „ mediated gene I T, , T ' ntr0dUCed * 

Exampie 6. The expression pattern obse' ed inte ^ ^ ~ 

GUS marker gene under the conZZTl T P ' a " te ~ng the 

a " M " Chlme * P'°™t e r of the invention 



sealed expression * «- » — symae 3nd ln some ~" 

a,so local expression in wounded tissues. 

The ^ p— - - -ic:r:rj:: f s:: * 

above defined cis-acting events and . m«*-P» on the , 

^ other .gula^ ^J^,,^ However, preferably the 

■ »« tissues of a transgenic plant, the minimal 
To obtain possible express ,n all t» ^ ^ ^ 35 s 

.gula.o.y secuences of cons^ve ^* <* „ , he 

promoter o, CaMV (Ode, = re piant^Mol. Biol. 18 (1982), 675-689). 
polyubiquitin genes of ma,ze (Chnstensen. ^ ^ ^ ^ ^ 

also immediately evident to the invention . For example. 

^^^"JZZZTZ* - - further induced 
tr anscnptiona, enhancers and, c ^ Enhancer 

expression of the chimenc promo er of he ,n ^ ^ 6 

seqU ences .notional in plants ^^^^ r^x as 1-e,emen„ 
(1987 , 3 203-3208> the fam * ^ (Neuteboo m. Piant X 

(Williams. Plant Cell 4 (1992), 4W „„ ton jn spec ffic tissues of a transgenic 

4 (1993), 525-534). !n order to achieve expres -n J ^ g 

p, nt . , pos^ble to use «ssue spe* promote. «~ . ^ ^ ^ ^ 
1989), 2245-2251). Known are also ^ vida , wheat , ba rley 

eto . Furthermore, the chemi* P— are Known to the 

Gen. Genet 227 (1991); 229-237). Furt ^ ^ 22 ^ 

person skilled in the art and are descnbed, e.g.. 



361-366). 



;.i;:W:::¥->«*;.v.v. v ... 



Preferably, ft. chimeric p 

a cis-actin 9 
""■lor 2; see Example 5. 

' Particu,ari )' Purred embodiment of * • 
-mpnses Homo- and/or hetero-muKime «• promos 

: ° ~ Sample , fJ^*~^ 
Earner. Particular Preferred are those coml'i »»» h a dimer or 

h Example 5 and 

'n a preferred embodiment of the ch.w ■ 

»cbt2 prom o te , However, other minima, J . ""^ PR1 pram °'er. or 

employed a S well. pro ™**s from other sources may be 

8 V* 1 ™™ embodiment of the chim. • 

stance between said ci,ac ng e ,eme n 2 ,2 * «* 

<-*«■ «**n oralternativeiy a soac ™' P, ° m0ter fe 25 <° 70 

« - ~ urates a, ieas, £ ^I^ ~* composed of 4 to 
Promote, UKewise, « „ preferred , ha , „ * *—* ft. ^ 

*7 P ~ described above are ^ " ^ ■"*»* «*» h *. 

<° «W> base pairs. SeParated * a *P*cer of between about 50 

,n 3 Particu,ari >' Purred embodiment of th» „• 

'-"*n ofoene expression upon Z H f""* " °' ^ ~" - 
As dossed before, ft. c^^T " ^ »*~" - - <~ 
3rt ° n,y ™ *r induction upon l?"* " * * , he p „ or 

«« induction of a recombinan J^T"* " ^ ' 
te <° ■** -d e« ^/J^ 7 a ; 9 ; «*- P-tein may „ ot 

mention proves several cis-actJnoeUI l r Pa ' h ^"- Present 

see « e -9-. Example 1. 



a c«ng eiements can provide <o, - ' — ^ present mention for the fir, <- 
the chimeric promoter; see Exan^T ^ ^ ^ use . 

provides a general appiicable method ^ ^ ^ appende <l 

Imoters in the •» - P-| ^^p^c^e — ^va. , 

to a certain extent. The person s«ed .^.^ depenomg on 

limeric P— * ^ I! of c oa, P— d protect « 

tne intended use. For example. ..the aPP ^ have h ,gh 

Z*« - " * "IJ^d n harn, the piant and which upon vira 
background ievel expression that would n ^ ^ ^ vims can be 

Son wouid increase at high ieve s «* *• ^ ^ mediate d 

lined. The same rationa, wouid appiy *. by ^ expressio n o, 
;lc«on orthe engineering °<— general o, race-spe* 
anti-funga. proteins etc. On the othe han a ^ de a,h is intended 
distant genes and «*» has ,ow or su bSte n«v no hac.g-nd 

preferably a chimeric promoter ,s used** ^ ^ ^ ^ , 

Livtt, and that only upon pathoge atta* ^ ^ ^ ^ „ , « 

- appropriate chimeric promoter of *e 
sKiiiofthepersonskiiledintheart. 

the invention as well as >ts 
following. 

, nn relates to a recombinant gene 
Hence.inafurtherembodimenUbe the recombinant 

prising the ^^ZL P— is operas «ed .0 a 
ge ne is configured such that th 
heterologous ONA sequence. 



The term "heterologous" with respect to the DNA 

.o , e c himeri c Promoter of the ,: 6ntto : : : : ~° opera,ive,y nnked 

-y Wed to the chimeric promoter of me invenfon a ' SeqUenM iS "* "** 

The term -ope ra b, y finked- refers ,o a juxtaposition wherein the 

described are in a relation- werein the components so 

7--- - 

rr r.:- rr.rr* * - - - - 

example, those of the 35S rna f „ <*D»'zation of the transcript, for 

« or ine cJ55 RNA from Cauliflower Mosaic Vim* ^ .„„ 

Nopaline Synthase qene from a k ( MV) and tne 

ynmase gene from Agrobacterium tumefaciens ahhh: ■ 

elements may inciude transcriptional as weil as ,1^ , 

—na, enhancer often used is the Cmv 0 l * 

en intron (Intron-, from the Sh„,„. ^ sequences, the inclusion of 

intron of the recombinant gene. ""translated reg,on or in an 

in a preferred embodiment of the recombinant gene of th* • , 
heterologous DNA seou^o - ^ invention said 



EP94121 160-0 
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Hinnnt oene or vector containing the DNA sequence encoding 
expression. The recomtanant gene ve ^ 

an RNA or a protein of interest is intro ^ £ ^ ^ ^ ^ 

RNA or protein of interest. For example, the c m P n ^ 

be operativeiy linKed to DNA sequences encod,ng Barnase 

cf^--^^^^,^, e ,„ luciferas e. green . 
0n the other hand, said prote,n « ^« ^ ^ ^ y ^ for 

crescent protein or ****** - ™ - 

simple and rapid screens methods or oomP ^ 

herein below capable of modu,a,,ng pa o ~J ^ ^ ^ and 

exP-ion. For exampie, transgenic J whether me ^pound 

affects the express,on of genes wh nonng the expression of the 

the invention, which can be measured, *. .„ ^ an ^a, 

the expression of said marker. methods of antisense 

The chimehc -^^^J^ - - * ' * 

approaches. The antisense RNA may nucleoU des) nucleotide 

- - — :\r:: — To . - . — 

seq uence foliated o ^ » p ^ ^ ^ ^ 

sequence and/or DNA seque phygio| m 

to antisense technology have been deseed see, e.g ^ 

(1996) , 1321-1330. Following * a ^° ^ a cell, thereby inhibiting 

RNA, the antisense RNA tan* to » te ^ U Qf ^ protein enco ded by 

Ration of the mRNA and down-regulat,ng express,o 

the mRNA. 

m ^s, - ss. - - = 

— - - — — 



<rvm998. 



160-0. 
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~- -r- -~ «"=r~ 

cited therein. 449-460 and references 

a- 1 (1998) , 31 ,3 15 ; 2;^Tr7:^r mop,np,ant 

containing a DNA-binding domain (e.g. f GAL4 or „, th T b , ^ *** 

anactiva.ordomai n <egofVP16 0 J T bacteriophage 434) and 

- expressed , n i^-J^^ ^ 

«, a syndic p romoter ^^T^^^ 
reccing the hybrid fact0 , |eads „ J " a- - 

endogenous gene funCon (VW W e, Plant Mo , ^ 24 ' ^ 

Genetics 149 (1998). 633-639). 1 " 388: Guyer ' 

Cytotoxic proteins comprise, for example plant rip. «k 
(SM P e. Bio/Technology 10 (1992) T 

108 (,995, ,388-13^ fit , ^ (B ~ ta " rt - Plant P "^°'- 

3 13:>8 >' Bt tox| n. "-amylase inhibitor T4-lvso™n„ . • , 

^ °' *~ «* as 9 , U cose o«dase whicj ^ZTZT" 

species (Shah, Trends Biotechnoi. 1 3 (,995) 362 368- Sh H T ° Xy9en 

(1997). 208-2,4- Beachv Cur, n ■ I ' ^ ° Pin - Bk * ech - « 

.= it. neacny, Curr. Opin. Biotech. 8 (1997) 215-22n- r-„„, ,■ 
Physiol. ,0, (1993) 709 71,. . „ ' Corn elissen. Plant 

93), 709-712. Estruch. Nucleic Acids Res. 22 (1994). 3983-3989). 

K is in principle possible to modify the rnrti„„ . 

protein is located in any desired L rt " "* * "* "» 

nucleus, endoplasma ::r~ f ^ °* ^ *»* "» 

apoplast, the cytoplasm etc. -^1^.^^ " * 
sequences ensuring localization in . H» ■ „ ^'^ons and signal 

cal,zat,on ,n a des,red compartment are well known to the 



o • ^ 071 1513-1518; Hicks, Plant 

person sKilled ,n .he art (GMich, Scenes * 1 <*<*\ 525 . 528; Scnatz . 

( , ft0(; \ mvi-1058- Rachubinski, Cell 83 pyaoj. ^ 
r°e Z S 11- Sonne, Cell 33 (1995). — ~~ Science 

t - „ also relates to vectors, panicu.ariy plasmids, cosmids. viruses . 
The present inven.,on also relates to enginee ring that comprise a 

an d bacteriophages used convenUonally , g. J w ^ „ 

a plant express.cn vector, P~ y see supra. Methods which are we« 

plan ts. For example of suable select. ma*e. . « P ^ ^ 

Known to those sKilled in the art can be usee ^ 
f0 r example, the technics desenbed ,n M ^ ^ 

Manual, Cold Spring ^ = and V*,ey — ce, ,V. 

h Motecular Biology. Green Publ,sh» ^ ,,,^0,^ invention 

, 19 89) Alternatively, the chimenc promoters and re 

^antageously, the above^escribed vectors of— n ^ = 

transformed plan, cells -II S P e resistance as the baas of 

in „. art and compnse, (Reis s. Plan. Physfcl. 

se,e*n for dhfr, npt , which confers resistance .0 me 

(U fe Sd. Adv.) 13 (1994), 143 149) P . . Estrella , EM BO J. 2 

aminoglycosides neomy*. .anamyen n, ,„ ^ 
0983). 987-995, and hygro, wh,ch confers res, ^ 
32 (1984), 481-485). Additional ^ JT"^. hisD. which allows ce,.s to 
w„ to h allows cells .0 utilize indole ,n place « h * ' ^ USA 85 (1988 , 
uWlz e histino, in place o, histidine (Hartman. Pro, N tU*a 

^0627, and OOC (ornKhine e^ ^Z^^^, 0FM O 
ornithine decarboxylase .nh.brtor, 2 (d« 
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Useful sco ra ble marker are a|so 

oo mm e rci a, ly ava, 1 a bte .Advan,ag e ous,y said mar L r "* ^ " 

(Giacomin. P,. Sd . 11e (1996) ' * ™* tar 18 a »■» encoding iuciferase 

invention. *' *~" and plante fining . vector of ^ 

baok 9roU nd, or is homologous with ~ "* 3 <~ 

Senomic environment than teTaZlv ^ b "' '«« » * «-nt 

element This means, ha. eC i a , r^""" C ° Unte ' Part °' 

Pa^cuiar „ is surrounded by ^ ^ ^ 9-me o f said host cell, in 
according to me invention which is p resent in «,„ h , T " reC ° mbina " t 8— 
**> ^ genome of the nost ^ " ^ ^ "* Me9 ^ 

extrachromosomaily. m this respect » ls J% * 

~ ° r rs ~ « - - -2 1 :rrr - cwmeric 

mutant gene via homologous recomh, or create a 

Hecom^onandOenesZ j:^": 7^ ^ 
™. - cel, can he any pro^ 7^^.^ ^ 
<"nga,.p,an,oran,ma, cells. Preferred cells arepln^ " 



12-11-1998 



EP961 21160.0. 
14 



♦ *» nresent invention provides for a method for 
,„ af urther preferred embod.ment, . he p esen ^ ^ the 

production of transgenic plants, P ' 3 " f veclor of me invention into 

auction of a chime* promoter, re— o ^ ^ ^ , 
the 9 enome o, said plan, plant - ^ 

heterologous DNA sequence underthe «*o If a ^ ^ be , 

ft. invention in piant ceiis. further ^ see als0 supra . Furt her 

(us ed. preferably 3" to the heterologous - - ^ ^ 

neterochromatic sequences. aiso we „ known in the art. 

These include, for example, the <r ^ ^ fesion o{ 

using Agrobacterium tumefacens a ^ ^ ^ electroporatior ,, 
pro toplas te . direct gene ,ansfer ^e.^g ^^ent. pollen-mediated 

— — J t "rlltea transformation, liposome— 
transformation, plant RNA enzyme-degraded immature 

transformation, transformation usrng ^ callus and other methods 

emW o, orwounded «r»^^L^*>>>"*«~ 

functional elements, for example leftbor ^ 

DNA o, Agrobacterium which allow stable n. gr ^ ^ ^ 

Furt hermore, methods and vectors are Know ■ o «« P « orscorable 

can be ach.eved by. for examp by using systems 

(1989 , 151-1; Peng, Plan, M. recombina fon in piants 
which utilize enzymes capable of promot, g Mo| 
(se e. e.g.. WO97/06331; Bayley. Plan. ^ ^ Zl 230 (1991,, 170-176; 
Sen. Oenet. »2 C-J ^T^^a. for the preparation of 

%Z?JZ?2~»- - — (M " c,onin9; A 



<:i.r UW»0. 
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Laboratory Manual, 2nd Edition (1989^ r«w o • 

Spring Harbor. NY). ^ Harb0r Labo ^ory P ress , Co,d 

Suitable strains of A g robacte rium tumefacjens an(J 

of Agrobactena and appropriate growth and seieotion rrT transf ™ n 

skilled in the art and are described in th. W We " known to ^se 

n ^ aescribed in the prior art (G V3 1 01 (oMKan^ ur 

Gen. Genet. 204 (1986) 383 3qr. , (PMK90RK), Koncz, Mol. 

- i. 477 , al - = . - ere. Nud . Acid 

NetherfanCs: Wuwer Academic J£™ ^ *— * The 
Binary Plan, Vector sys , 9m , <m JJ£ ^--J 20 Hoe tema: Tne 
Chapter V. Fraley, Crit. Rev. P, ant Sci 4 . " c l ' * lbl — *"> (1985). 

- use „ Agrobact6rium .^J: J - ;< 1 ^ ™>. 

invention, omer Agrobacterjum ^ ~ - he method of the 

^'.-^.^Ci^ may be 

rr atr r; r b r ~ - - -» <° - — 

„ (1993i; r 

1. 42M31. Microinjection can be n»„ „ '" ' am Science 

SpangenbergfedsoLeTrarir " h ***"» - 

desc.^acove.But ,:t^l r US ^ * " ^ 9,6 -»* 

— « r^rr ~ zrr - — 

translation using bioiistic methods as eg desert "** 

transformation, electroporation of „' 38 We " as proto P ,as < 

"Sing giass fibers. e to . ^ ^ "«*~n <* DNA 

The resulting transformed plant cell can then be used m 

P-an. in a manner Known by a skilled person 3 '""^ 



■ , can be used and modffied such that said plant cell 
Alternative*, a P«ant ceil can be u ^ 

expresses an endogenous gene ^ ioes not natura ,,y 

— *" * ^ ""^^^ o e Lc seances using, e.g.. gene 
con.ro, the e,press,on ' ^ ~ ^ method , ^ supra and. e.g.. 
terg e«ng vectors can b ^ done a co g ^ ^ ^ ^ fcy T . 

Havashi, Scence 258 ( 992 ^ K.M.A. and Davey. 

:r -an — > - — te99m9 

dicotyledonous plants, preferably y |ze nce , ban ey, 

peas e*.). wood producing plan*, preferably frees, etc. 



method. 



to. present invention also relates to transgenic piants and plant tissue 
Furthermore, the present obtainable by the above- 



resistance. 



, n a preferre d embodiment c, ,e ^ — 

tar nr the recombinant gene ui 

of the chimenc promoter or tne i« 
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resistance or improved rp<?ktano« ~ • , 

plantwassusceplett ' 3 Pa,h<>9en w'^Pe 

The term "resistance" cov^r* th a , 

sq/ae, root rot pathoaen of Qnwh« „ a'sease, Phytophthora 

mildew), P seurfomonas n> , .' Sease ' ^'"^ «PP (powder 

Mgh, disease, Enrinla JZ^^J™ ~* <«» 

grape), doctor*, OT/an , **» «*— ' d »"y "ildew o, 

damping off disease,. ^ dei ~' (aSe " te 0f —** «** or 

any useful part of a plant for exarnnio , PrinCif>le 
Propa^on materia, ^Jl^ZTtT * 
rootstocks etc. . ^s, truits, cuttings, seedlings, tubers 

As discussed above, novel cis-acing elements have been identified ■ 

with the present invention that are capable of ' , Z* 1 ^ " ««*n<» 

invention aiso relates to c,s-ac«„g eiements as defin J "™Ze f " 
any one of those as discussed hereinbefore. ° mS °< 

pathway ,ha, leads to activaL Z ! ^ ^ ,ransdu <*°" 

acvaton of genes the ds-acting eiemems were derived from. 
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(b) 



(c) 



Thus .he present invention further relates to a method for the identiflcation of an 
I^toT:Th M or of genes specif expressed in piants upon patho g en 
section cornphsing the ^steps of: ^ QNA , 

lol: -outUem operate finKed to the chimenc 

~ Ha Ze — in 9 a plural* of compounds under conditions 

^^^;JZZTJZ1 respect, which ieads to 
^ ^ n-or enhancement of e^sion o, said readout 
system in said plant, plant cell, or plant tissue. 

activator Known ^ of tne inve n«on in step <b> o, the 

above-desc by ^ elicitor Qr achvator . 

.I r -"em- in conte* w«h the present invent . means a ^ 

7 , - ,,,t • ,B - ,,,^ 

marKer genes as descdhed ahove and in „ be understood 

The term "plurality of compounds" ,n a method of the ,nvent,o 

Said compound or pluralrty of P ^ ^ ^ 

samples o, inorgan,c or org ™ * ■« J ^ be ^ ,„ the art 

animals or f suppressing or acti va«n g pathogen reiated 

:rr:er:r: riod „i — n are _ » , e _ 
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skilled in the art . The ^ rf 

culture medium or soil, injected into the cei, '° * e 06,1 ° r 

- sampie containing . 7 £ ~° - 
method of the invenfon. then i, is either , u ^ " ' den,ffied in *• 

oHoina, sample identtfed as ^ Z " ^ "* fr ° m - 

— g the chime ric Promoter ^1 rt rr d ~ * ' 
o*e, sample, for example, if „ consist - 
»o reduce the number of different sub«, a com e° u "*'. » as 

- - Visions of the ZZ^T ^ " ^ - — 
samples, the steps described ablTL n Te D r, ^ °" ""^ * *• 
•he sample idenffled according to 2 ^ 
T number of or on, y on"! ^ ~ "* ~ a 

substances of similar chemical and/or „h . rab ' y Sa,d sam P'° comprises 
substances are identicai. pTe ra T* T" - — ~* said 

or fc ana,:? d ::::~- ,o - — 

tor the appiication in piant breeding or p ^d ' ' ^ 

can be combined * . J^^"^ * ^ ' 

t id :r ~ 8 *° ■ — - - 

Proteins, nucieic acids, anybodies' «*«. 
pepWomimetics, PNAs or the like (Ln. , """-""nds. hormones, 

supra). Furthermore, genPs encodino o . . " d refere ™es cited 

r - g elemenb : f ,er:r:rir::: rt T~ b - e 

downstream from such genes may be identified *** ^ W 

mutagenesis using, for examole » , " S ' n9 ' ^ e " ampte ' '"^rtion 

Hayash, Science 258 ^ ^ h - « e.g.. 

eds). Totowa: Human Pre ss r,'^ ^ " and D - ey . 

(CI«nd,ee.Ph ys , olog iaP lantamm78(1990) ° r *-~P««n tagging 




Sai d compounds can a,, be — 

' "-ZZZZZZZZ" >, for Beilste, 

New YorK, N.Y. 10010 U.S.A. and O-^M- ^ ^ , 

Furt hermore, sa* natives an. ana ^ogu - ^ 
according to methods known ,n the art or as desc 

Furthermore, pep— cs and/or ^ - ^ ^ 

canvass and analogues can be used. The - ^ ^ 

, he method of the invention preferabiy . a plan, oeli, p 
invention described in the embodiments hereinbefore. 

compared to that of a cei, contacted ««h a comP Qf ^ 

n:rsi: ~— - — — ■ — 

from. 

as a piant protective a 9 ent or herbicide or P-»££ , o , ne method 

the invention reia.es to a compound o^ne o ,^ ^ ^ ^ 

of the invention said compound being an act,v 
specifically induced upon pathogen infect™. 

, „ „f frans-acting factors which interact with the cis-acting 
Furthermore, Identiflcaton of frans act,ng , of novel agents for 

eiementsofthe invent can « 
modu-ating condftions associated w*h p an. d,s ase, « 

and Ausube, r^I^^^^-*-"-^ 



<60.0: 
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actng elements of the invention, these elements can be used as . » • 
■n standard protein purification methods or as a probe , ^S^' 
librae Once the rrans-actino factor h lr e * pressi °" 
— -en. of the ^LTZZT'''''*****'* 
-eenlnoforlnh^orsoffra^fal,::::; 9 ' nn ' n9 ^ ** — * 

^-acting factor is a dime, dominant-negatrve mutants IZ , 

could be made in order to inhib* activity FurJrTol " 9 "** 

signal transduction) or repression „f «. 3 act,va « t "' <«■&. 

«en. ffl ed. M oduJnofthe~s , tf ^ ^ *" « te 

<ji me activities of these comDonpnt* +u 

order to deve,op addttona, agents and methods o ZZ^Z 

Plants upon pathogen attack in plants. ™dulat,ng the response of 

Accordingly, the present invention also relates to » m. , 
comprising the compound identified and ZZ by £Z T^" ° 0mP ° Sffl0n 
The plan, paction co mp os»ion can * ™ b ~ 
described method of the invention I * emP ' 0yin9 "» ab °«>- 

— oractivatorinan ^ * 

invention also relates to a method for th. a9ncu,ture - Thus, the present 

~» compose ™n 9 :ell~ ;l T 
— n and syncing the compound so iden,.d or l Zl^ZZl 

In the plant protection composition nf th* ; 

-e^escnbed method m'ay T^^^^ * - 
common,, used for the appiicaKon of, for exampT h^ h ' """" 

agents capabie of inducing systemic Z 7 ° r 

9 system,c acquired resistance fSAR^ c„ 
certain additives known to those skilled in * - 6Xamp,e ' 
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■a t*to benzol(1,2,3)thiadiazo»e-7-carbothioic acid 
harpins. el«ins, sa,* ^J^^^ (JA , .ethyliasmonate. 
(BTH), 2,6-dichloro ison.cot.nic acid (INA), jasmon 

w h- Pnt the present invention relates to an antibody specifically « 
in a further ^ by the method 0 f the invention or the cis- 

the rZ*^ Z antibodies of the invention can be used to 
acting element described above. The jn 

p,an. defense. These -*"V such as Fab , Fu or scFv 

or synthetic antibodies as well as fragments by ^ 

techniques as ong.nally descnbed ^ myeloma 

™„i 7^ M98-n 3, which comprise me iusiuu 

CSH Press, Cold Spring Harbor, 1988. 

■ .,„„ relates to a diagnostic composition comprising 
Furthermore, the present ,nven.,on relates to 9 d ^ ^ 

the chimeric promoter, the recombinant gen . * ^- • ^ 
anybody o, the — - g — ac^vatorsor 

diagnostic composite may be used tor, g 
inhibitors as described above. 

, * . a kit comprising the chimeric promoter, 
the recombinant gene, the vector, markers 

«— r 

and components for selective g ^ substrates 

•* - — °r r r P :r — - . - - — - - 

for reporter ™»J ^ invention may contain compounds such as 
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-says. The «. of ,he invention may advantageously be used for « ■ 

method of the invention and could be inter alia em , , ^' n9 ° Ut 1116 

of the invention can be packaged individualiy in vJTT h " 

which ana known to the person skilled in the art Prl>CedUreS 

it:" iri:zr r the invenflon - te used * - « 

invent and „ ingredients are expected to ZZZZ rT " " 
oWor example, plan, wh ich dismay improved ™l7t h 7 7^ 
resistance. H b sucn as disease 

« is also immediately evident to me person skilled in the art ^ lhe h . . 
promoters, recombinant genes and vectors of the ° 

"an, Product . Crop Biotechnoiogy 13 (1995) 1 2 ^ 9 T " ^ 

resis te nce(Vaek,Ran,Ce,.5(, 987) " 59 . 1 6 9 n „ 1 9 °' *"«* 

232 (1986) 738-743- P aDDU w i ' , 9) ' ( (Powell. Science 

(1995) 42 L 37 T ° Uma ' ^ Mi ~9V * Biotechnology i, 

(1995). 426-437; Lawson. Phytopathology 86 [199B1 to „ , , ,. 

bacteria insects anri * m ■ ,„ X PpU resistance to 

na, insects and fung, (Duering, Molecular Breedino 2 mow 

P~n systems of ^^^^7^*--* 

inducible systems in bacteria. P analogous to 



The present invention for the firct ti m « ^ 
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t>.ESCv 



that cis-acting elements derived, e.g., from pathogen-reiated promote. other than 
h l speciluy described above can be used in accordance with the present 

promoters; see. e.g.. Kelimann. Han, Mol. Biol. 30 
199 r 361-368 Appropriate promoters that provide a source tor such cs-aCng 
e ml 1 be u d and obtained from any plan, species, tor example. m a, 2 e. 
Z soTghum. mille, coi, bariey. wheat and rice. Such promoters are 
characterized by their inducibility upon pathogen infect,on. 

c amD ,e using cDNA of proteins that are specifically expressed in plants upon 
For example, usmg cDN P ^ ^ QNA 

pathogen attack as probes, a genonm J ^ ^ ^ 

. . . rtU ^ rt0 0 r hacteria vectors can be screeneu uy a K 
Coned ,n o phage o £*n ^ ^ ^ ^ 

such a hbrary cons,sts, e.g. g ^ ^ ^ 

t r"?": ii — D a S h or ^ 6EM . 
r: ¥ — - — i r P r;r,nr;:;rsr:rs: 

corresponding to the genes encod,ng the P ^ ^ s ^ 

med ,ated gene tra ^ ^ plan(s or 

^zri — - ^ - — — ° f ,hefe r 8 

transfected p.a houndari es of the promoter and its c.s-act.ng 

rr — - — — propemes 

IT done —on al technics kno„n in the art. for example, by usng 
Z Z ootprilg - --and gain-of-function experiments^ is then P^ss. » 
Late the corresponding promoter region by convent, techn, q ues and test ,t for 
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its expression pattern. For this purpose it k • * 

p— e tement with i ^^ttizz: "V he 

GUS. iuciferase orgreen fluorescent protein (GFP) and ass e s T h e 1 ' " 
reporter gene in transient expression assl or Jn ' ° 6XPreSS '°" ° f *. 
appended examples. ^ ^ nS9en ' C P ' an,s: see a '*> 'he 

Thus, the present invention relates to the use of » . 
— e,ici,or-spec Mc expression and in ZZTZ'^T^T' 0 
promoter, the recombinant gene the vector th» • 7 ^ 
compound of the present - 

su«en, to dire. eUcKor-spec.c expression into , he promo J o s^ eT" 
vdent to , ne person sMUed in the art a promoter tha, d isp, ay s the capab ^ 
c ,menc promoterofthe invention can a,so be obtained b y introducing^!! 
*™m as efned above Into a promoter of a gene. preferab, y in d 
the transcnption initiation site of the gene. Proximity to 

in another embodimant, the present invenUon relates to a method for preparing a 
Promoter capable of me<jiating M gem ^ P ^L' 

nfecon compnsing ope rab , y linKing a c,s-ac«ng e.emen, sufflclen, to dire^T 
S pec,f,c expression to a transition Nation seguence ofa promoter 0^1' 
sa,d c,s a^ng element to be inserted in the above-descn b ed methods 
- -en, of the present invent or as denned in the foregoing embodim ts o 
m ,menc form thereof as denned Hereinabove. As mentioned before the ^ 
response c,s-ac«n g e-ements are pre,erab. y responsive to funga, elicito 
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may be deleted. 

The above described methods *. rise to nove, chimeric promote. that are a. .as, 
partially, preferably fully controlled by plant/pathogen interaction. 

embodiments described hereinabove. 

These and other embodiments are disciosed and encompassed by the description 
d Samples of the present invention. Further IHerature concerning any one of the 
th T s 1 founds to be empioyed in accordance W Kh the present 
methods, uses ^ using fQr exampte etec , ro n,c 

available on databases and 

.kniPd in the art and can also be obtained us.ng, e.g.. nttp.//www..y 
person skilled in the an an ,„ nw an d a survey of relevant sources 

of oatent information in biotechnology and a survey 01 
: p :i::— — *r retrospective searching and for current a_ss ,s 
given in Berks. T1BTECH 12 (1994). 352-364. 

The present invention is further described by reference ,o the foilowing non-limiting 
figures and examples. 
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The Figures show: 



Figure 1 
Figure 2 



Figure 3 



Restriction map of the plasmid ms23 (Sprenger. 1997) 

Overview cartoon of the plasmid ms23. The Gus reporter gene and 
minima, -46 CaMV 35S promoter are shown, as are restriction sites 
found in the polylinker sequence situated 5' to the minima! promoter 
The distances (in base pairs) between the restriction sites are aiso 
shown. 

Overview cartoon of the plasmid pGPTV. The Gus reporter gene and 
minima. -46 CaMV 35S promoter are shown as are the Spe. and Xbal 
s,tes used in making the constructs employed. The npt„ selection 
marker is also indicated, as are the left and right T-DNA borders (L and 
R). The terminators (pApnos and pnos) and promoter driving the not,, 
gene (pAg7) are also shown. 



The Exa mples illustrate the invention- 

Experimental setup 

1. Recombinant DNA tech nique 

Unfcss stated otherwise in the exampies, all recombinant DNA techniques are 
performed according to protocol as bribed |n SambmQk Molecular 
Cloning : A Laboratory Manual. Coid Spring Harbor Laboratory Press, NY or in 
Volumes t and 2 of Ausube, (1994,. Current Protocols in Molecular Biology Current 
Protocols. Standard materials and methods for piant molecular work are described in 
Plan. Molecular Bioiogy Labfase (1*3) by R.D.D. Croy, jointiy published by B,OS 
SoMKc Publications Ltd (UK) and Blackwel, Scientific Publications (UK) 
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2 Tr ansient ex pression vector 

A„ ccnstmcts were cloned between the Spe, and Xba, sites In pbt10-GUS (ms23 
(Sorenger 1997). At the 3' end of each construct is an intact Xbal site (6 bp) 
13 —ly by a minima, CaMV 353 promoter Ha to + S, The * end o, a 
inserts are therefore 28 bp upstream of the CAMV TATA Box and 52 bp upstream o 
the star, of transcription. Multiple copies of the elements are separated by 6 base 
pairs (TCTAGT, created by the ligation o, a Spe, sticky end with a Xba, st,cKy en* 
The sequence of ms23 as a restrict- map end an oven,,ew cartoon are provded 
(Figures 1 and 2). 



SSStSKL p3PTV.OUS.an (Becker, .ant Mol. Bio, 20 ,992, 
119 5-1197). The po,y,,nker, minima, CaMV 35S promoter and GUS reporter gene 
are identical to ms23. All spacings and orders of elements w*n,n the constructs 
are therefore identica, to those in the corresponding transient express- constructs 
in ms23. A cartoon of pGPTV is provided (Figure 3). 

4 Tmn -i~o» . ra n«fPr.tion and expression assays 

^T^n^e^T^^ — essen, ia„y , *rnec ou a 

described in Dang,. EMBO J. 6 (1987), 2551-2556; Schulze-Lefert. EMBO J. 8 
0989) 651-656; van de Lacht. EMBO J. 9 (1990), 2945-2950. Briefly, five day old 
ubcultured Pars,ey ce„s are used for the iso,ation o, protoplasts 
achieved by overnight incubafen of the ce„s in 0.24 M CaC, 2 conta,n,ng 0.25/. (w/v) 
ce»u,ase and 0.05% (w/v) macerozyme at 24' C. Protop,asts are co„ected by 
centrffugation (7 min., 100 g ). washed with 0.24 M CaC, 2 . and then floate 
medium (CBCO/BRU) conning 0.4 M sucrose and 1 mg/m, 2.4- 
dicNorophenoxyacetic acid. Pro.op,asts floating after cen.nfugat.on (5 m,n. 100 g) 
were harvested, counted and adjusted to 2 x 1o6/ml. 

Supercoiled or linearized plasmid DNA (5 -20 M9> confining the chimenc promoter- 
reporterfGUS) construct was transferred into the protoplasts using the polyethylene 
glycol (PEG) method (Krens. Nature 296 (1982). 72-74). Each transformation assay 
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160.0 



pesc 
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was split and placed into two 3 ml plates . Hicitor was added Dn 
other se „ed as a control. B oth sampies were Harvested 1 8 7 "T" "* 
«*- ni,ro 9 en. cde protei „ extra* prepared an^ GUS ^ 260 
person. Piant Mo,. Bio , Re , 5 ^ ^ ^ assayed 
used for protein determination. V (B.o-Rad) were 

5. .Generation of tran.^n.v rhnt: 

89, Grant - Science 269 (19951 rai a** ^ 
Dangi, Science 269 (1995) «4T rar q ■ *i 843 " 846 an ^ 

— ^r^rc:! rr were doned in 

stra n GV3101 (DMP90- (k™^ ^ ^ l Agrobactenum 

in infiltration medium ,0.5 x Murasnig e^ koog Bo^T 
and 0.044 M M benaamino P un n e> and vacuum infiltrated ^ 
the method of Grant (1995) T1 seeds v*.„ „ Arab,do P s,s p,ants by 

were se,ected on MS LI Jn, ^ ZZ££?. ^ tranS '~ 
were transfered to soil and tested for Gu f " * ' Mn *""""«» 

bioticorabioticstress. X ™ *'*» Pa,h °^ and 



Hxamp.e Box S is capabie of medi a Hno eiicito, induced 9 e„e expression 

Box S (CAGCCACCAAAGAGGACCCAGAAT- SEQ ID NO- 7> h„ „ 

necessary for the elic to r-respons,e ex P ress^ oft' " " 

(TaKamiya-W*. Ph.D. thesis, OniversKy of Kein, Kain GeLTy 95 ' r T 

with tne res* concerns Box IM (see Example 4 3, fT ' T 

sequence of this type of eiemen, has been de« eJ ll 

AGCCAPP a ma Tk , aennea which appears to be 
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nrrrncc fGCC Boxes) (Ohme-Takagi and Shinshi, The 
TZZZ^^Z^ inlgated «-M. -« and «p0 

ce m L is at present unclear and it is no, known whether Box S ,s 
* e* X K - however been shown tor .He firs, *. that the Bo, S 
response to ethylene. e „ c Hor-responsive elements. The 

rr.:. . - — ~ — ~ 

promising element for biotechnological purposes. 

nrp of the monomer element used is: 5'- 

Th ; with the e,ement in uppe ; r: 

actagtCAGC^CACCAAA ^ ^ 2 4 

,etters and the Spel/Xbal expression 
and 8 copies of Box S were constructed and subjected 
assay as described above. The results were as follows: 

minus elicitor Ru. elicitor Fold induction 

„ Q 168 2058 12 

1 X S Q4 

2 X b AAA 

4 X S 
8 X S 

These Box S constructs are nove, and have high inducibilty. Four copies o, Box S 
I be the best with a very low background value (187) a high indued ieve, 

:::: « «— >. - - - - - — 

tested). 
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-men, Box D was 

experiments in the context of the PR2 Dm ! M,Pnnt,n9 ' * ,oss of taction 
w«h monomers and muitimers Box D i Z 8 ** i "*" «P—«i 

The sequence Q f th 

ac^otTACAATTCAMCATTGTTCAMCMGGtcCtL ^ ^ * 

-i~rrrrrr * - 



1 xD 
2xD 
4xD 



minus elicitor 

346 

1562 

5519 



Plus elicitor 

4002 

31331 

61552 



Fofd induction 



11 
20 
11 



These Box D constructs are novel Twn „ ■ 

derate oac kgro und ra .ue ( ^ « *** D »e the oes, Mth . 

induction (20 x). 3 ^ ,evel < 3 "31) and a good ,o,d 

Box U (ATGAAGTTGAAATTCAATAG; SEQ ,D NO - ,„ ■ 
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• „ hv, loss of function experiments in the 

directing 40-fold er.citor-inducib.Hty. 

, th e element used is: 5'- , 
tAGTTGAA^TrCAATAAGTTGAAATTCAATAtctaga-3' * - — * * 

— 2 co.es - *e -~ B-« ^^ZZ^Z 

copies of the Box U element (AGTTGAAA 
of Box U are also active. 

Plus elicitor **! induction 

minus elicitor r,uo 

3947 39 

100 

4 xU 

• novel Box U appears to be a moderately strong 

„.._..—•-»" — — — 

expression 

•th *hP oresent invention clearly show that there 
^ res* * — e * P-en ^ ^ ^ ^ 

are great differences between the**- W ^ ^ ^ - ^ ^ 

are very strong (Box W2). some we K ^ ^ ^ ^ 

(Box w ^ir N vr~ ::: ^ — . — - - » re 

acting elements (Box N). me 
TGAC sequences: 

BoxWV. TTTGACC (SEQ ID NO: 1) 



Box W2: TTCAGCCN ; -TTGACC (SEQ ID NO- 3, 

Box W3: TGAC-N.-GTCA (SEQ ID NO- S) 

Box N: TTTGACC plus GCCACC (S Box, (SEQ ID NO- 8, 

Box W W TTGACC withln TGAC-N.-GTCA pa,li„drome (SEQ ID NO: 6, 



4.1 Box W1 



Box W1 (CACACTTAATTTGACCGAGTAACATTCGCC; SEQ ,D NO- 2) has 
prev,ous, y , een ide ,« ed as . wegk e , Mor . responsjve ^ 

PR1 Probers and a « etramer Has been shown to be ^ J* « 
response expression in , he ^ ^ * e« 

Box W1 contains tne W box seouence and eyidence < ^ ^ 

elements are bound bv the wrkv ^io. * * ese 

oy the WRKY class of transcription factors. As W boxes have 

PI spece, Box W, had never ^ _ ^ fts » j£ « - 

monomer or ,n combination «, other elements and „ obs * * S 
monomer directs e^r-iriducible expression ( 5- fo ,d inducible JZZJS, is 
also acbve In combination with other elements (see below,. 

r — - - ~ « ~" rr: ~ 
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minus elicitor 



Plus elicitor Fold induction 



oco 1495 41 

1xW1 362 o 81 

999 2433 81 

2xW1 299 _ <15 



4xW1 56 



870 



19 96). Comparison with values for other elements shows Box W1 



element. 



4.2 Box W2 



Box W2 (TTATTCAGCCATCAAAGTTGACCAATAAT; SEQ ,D NO: 4, has prevtously 

oain of function has been first demonstrated in accordance wth the 
However, gan of fun* ntajns a ele men« but the rest of 

r"^a™aL these other sequences ptay an important roie. as 
th ee,emen,..oUHy ^ ^ ^ e|idtor jndgc]b , rty 

3 r m 1^2 diL e ve(s of expression up to 100 times higher than Box W1 

m onomer or muWmer. is a very strong eiicitor-responsfce eiemen. and that t 
active in combination with other elements. 

< th» element used (the monomer) is: 5'- 

^ n^^oS-H^TMl^ w«h the e,emen, in upper 
actagtTTATTCAGCCATCAAA ^ ^ 

r^TZ JTS"! — and sheeted to the transient 
expression assay. The following results were obta.ned. 
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minus elicitor Pluselicitor Fold ■ h 

Fold induction 

1xW2 77Q 

u 8914 
2xW2 „„„ " 11 

4XW2 

vv^ g IV ,ng GUS values of approximately 164,000. 

4.3 Box N 



s^o": :::r r — 

ana has never prewously been defined. It contains h„ih o „ 
sequence (AGCCACCAGA) and a W Box sequence (TTGAcTvI * 
pairs and as such represents a novel cis element ' 25 

element w«hin a ve, J ^IZo^T, T " ~* 
- --.Id e,i ato r induct^. nis ^ £Z £ " *" " 
conclusions; firstly that Box N ma „ k 5U 99ests three important 

applications, secondly , ha IcorX s " ** bi ° te *"~ 

NO: 14, and thirdiy.tha, Boxes s7„d " m ^ " AGCCACCANA <*» -° 
promoters that respond to paLens a^n '^'^ * " *"» h "*"« 
-d potato. Box n aioneTs a sTn TT ^ " ^ "* «"*»' 

— and the f^J^^^*^ «" — * - «~ case 
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4xN 



minus elicitor 



1085 



Plus elicitor 



92980 



Fold induction 



85 



• a .hows a very high fold inducibity. This novel 

i^rzrr--n:— — — — 

biotechnological purposes. 



4.4 Box W Amv 

Box W_ oo.es .mm - - - -f^^Z 

MOI. Biol. 29 (1995). 691-702). » neuer previous ly 

trans cn Pti on a l action of , h ese ge nes dun„ g .-—J ^ . 

may be a "super W Box" 



5'- 



mayD '""° of ^ element used («he monomer) is: - 

of Box was constructed ana 
shown below. 



7xW, 



minus elicitor 
168 



Plus elicitor 
43867 



Fold induction 
260 



Amy 



«...- — r rrrr rr- — t 

are even more effective 
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Example 5: Synthetic promoters consists * 

described elements 9 ° T combi "*«ons of the 

above 

Synthetic promoters composed nf u- . 

events hav e never before bl "T^T " ^ * ito "~e 
W2. S. U. D, N and W^, ar ^ITT " ^ " <*"- 
and ,e. ra mer con^^^TTr' ^ ~* °^ 

- TATA BOX) has the stro^T^ ^ 2 ""T" ^ 
—am elements having ami ls ° * ° PTOm ° ,er "* «•*- 

- -rent types of 

anting between 100 base pairs and ,.000 base pi aD °°™ °' 

good candidate promoters that may be rapidlv J, Promotera are 

therefore allow the engineerino nf M Promoters may 

na^ral defence mechanlms lo ' a " *"» - 

«m w„hou, apprecable acuity m non , nfected ^ ^ 

A large number of combinations have been testa* -n, 

true synthetic promoters. The elements • ""^ anCMhese «»*tru<*s represent 
- «. ~. and read £ ~ ^ ~ ^ " * 

Spel - W2- W2 - W2 - W2 - S- S S S Xb I " X S ^ 

due fo steric hinderance when different ele , ^ «"*"* 

X S/ 4 x W2 w«h ,2 x S/ 2 x ' T ^ ,09e ^ « 

W2) x 2. The insertion of spacer regions between 



a a to alleviate problems due to steric hinderance. 
e,ements is therefore recommended to 
The results of the transient express.on assays are 



US/1XW2 
2XS/2XW2 
4XS/4XW2 
(2xS/2xW2)x2 

4xW2/4xS 

1 X W2/ 1 xS 

2xS/2xD 

4 X SI 4 X D 
1 xD/ 1 xS 
4 x D/ 4 x S 
2xW2/2xD 
4xW2/4xD 
4xD/4xW2 
1xD/1xW2 



minus elicitor 

1732 
1529 
2654 
483 
2753 
146 
191 
9775 
32 

6795 
1762 
22042 
18857 
'295 



Plus elicitor 

85126 

95872 

64105 

9832 

205826 

2690 

15541 

100265 

1246 

204115 

32462 

92875 

276456 

4369 



Fold induction 



49 

62 

24 

20 

74 

18 

81 

10 

38 

30 

18 

4.2 

14 

14 



, .nt in a composite construct often increases the 
Ad ding more copies of an elemen « a co ^ ^ ^ ^ ^ ^ 
absolute level of expression (e.g x ^ decreases 

the fold induction. ,„ some cases eve ^ ^ 

; rrrr~. . — - — - 

^risame.itis.sttheorderthatischanged. 



Example 6: Transgenic plants carrying chimeric 



promoters 



Transforms were tested tor the response of the synthetic promoters to 
pathogen, Cultures of the bacterium pseudomonas (s„a,„s Rpt2 or *2 T 
^ i K ing,- B Medium contains 30 ,g,m, ^ and SZ^Z 
The bacena were resuspended in 1 0mM MgClj a , an 0Dm of 0 . 2 and P ^ 
eaves v,a a synnge. Controis were performed using ,0mM MgCl! aione After 6 

Giuc. The ex P ress,on pattern obse^ed in the transgenic P ,an,s containing the GUS 
ma*er gene under the con, rol of the chimeric promoter of the invention reveZ 
express™ ,n tissue infected by Pse^onas syringae and in some * 
local expression in wounded tissues. 
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SEQUENCE LISTING 



U) GENERAL INFORMATION : 

U) ^fS; Max-PlancX-Gesellschaft zur Forderung der 
Wissenschaften e. V. 

(B) STREET: none 

(C) CITY: Berlin 

(D) STATU: none 

(E) COUNTRY: Germany 

( F ) POSTAL CODE (ZIP) : none 

infection 

(iii) NUMBER OF SEQUENCES: 15 

Mv) COMPUTER READABLE FORM : 

UV) Z) MEDIUM TYPE: Floppy disk 

)Z\ roMPUTER: IBM PC compatible 

£ ^JZSZZ',. version ».» (-0. 

( D ) SOFTWARE: Patentln Release »i. 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 base paxrs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 



lxi ) SEQUENCE DESCRIPTION : SEQ ID NO: 1: 
TTTGACC 



(2 ) INFORMATION FOR SEQ ID NO: 2: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE*, nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 
CACACTTAAT TTGACCGAGT AACATTCGCC 

(2) INFORMATION FOR SEQ ID NO: 3 : 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
TTCAGCCNNN NNNNTTGACC 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY.- linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
TTATTCAGCC ATCAAAGTTG ACCAATAAT 

(2) INFORMATION FOR SEQ ID NO: 5: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5: 
TGACNNNNNN GTCA 

(2) INFORMATION FOR SEQ ID NO : 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
TGACTTGACC GTCA 

(2) INFORMATION FOR SEQ- ID NO : 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 , 
CAGCCACCAA AGAGGACCCA GAAT 



14 



14 



24 



(2) INFORMATION FOR SEQ ID NO : 8: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GCCACCNNNT TTGACC 

(2) INFORMATION FOR SEQ ID NO: 9; 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO : 9: 
TTCTAGCCAC CAGATTTGAC CAAAC 

(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
GGATTGACTT GACCGTCATC GGCT 



16 



25 



24 



(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 11= 
TACAATTCAA ACATTGTTCA AACAAGGAAC C 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(xl) SEQUENCE DESCRIPTION : SEQ ID NO: 12: 
AGTTGAAATT CAATA 
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(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 base pairs 

(B) TYPE* nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
AGTTGAAATT CAATAAGTTG AAATTCAATA 
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(2) INFORMATION FOR SEQ ID NO: 14. 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 s 
AGCCACCANA 

(2) INFORMATION FOR SEQ ID NO: 15. 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 4299 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15- 

TTTCGGGGAA A raTO ^ 
TTCAAATATG ^CCGCCA 

atgagxa™ aaca^ccg mmrm 
TTGccrrccT o,™ 

—TGCA CGAG^ ACATCGAACT GGA^c 

™ C CC GAAGAACGTT TXCCAA^ GAGCAC^ AAAG^ .A^gGC 
COXA^CC CC^OACC CCGGOCAAGA GCAAc^ 

GAATGACTTG CACCAGTCAC AGAAAAGCAT CTTACGGATG GCATGACAGT 

AAGAGAATTA TGCAG^ 



10 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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GACAACGATC 
AACTCGCCTT 
CACCACGATG 
TACTCTAGCT 
ACTTCTGCGC 
GCGTGGGTCT 
AGTTATCTAC 
GATAGGTGCC 
TTAGATTGAT 
TAATCTCATG 
AGAAAAGATC 
AACAAAAAAA 
TTTTCCGAAG 
GCCGTAGTTA 
AATCCTGTTA 
AAGACGATAG 
GCCCAGCTTG 
AAGCGCCACG 
AACAGGAGAG 
CGGGTTTCGC 
CCTATGGAAA 
TGCTCACATG 
TGAGTGAGCT 
GGAAGCGGAA 
ATGCAGCGGA 
AGTCTAGAGT 
GACACGCTCG 
AACTCGACGG 



GGAGGACCGA AGGAGCTAAC 
GATCGTTGGG AACCGGAGCT 
CCTGTAGCAA TGGCAACAAC 
TCCCGGCAAC AATTAATAGA 
TCGGCCCTTC CGGCTGGCTG 
CGCGGTATCA TTGCAGCACT 
ACGACGGGGA GTCAGGCAAC 
TCACTGATTA AGCATTGGTA 
TTAAAACTTC ATTTTTAATT 
ACCAAAATCC CTTAACGTGA 
AAAGGATCTT CTTGAGATCC 
CCACCGCTAC CAGCGGTGGT 
GTAACTGGCT TCAGCAGAGC 
GGCCACCACT TCAAGAACTC 
CCAGTGGCTG CTGCCAGTGG 
TTACCGGATA AGGCGCAGCG 
GAGCGAACGA CCTACACCGA 
CTTCCCGAAG GGAGAAAGGC 
CGCACGAGGG AGCTTCCAGG 
CACCTCTGAC TTGAGCGTCG 
AACGCCAGCA ACGCGGGCTT 
TTCTTTCCTG CGTTATCCCC 
GATACCGCTC GCCGCAGCCG 
GAGCGCCCAA TACGCAAACC 
TCAAGCTTGG ATCCATCGAT 
CGACCGCAAG ACCCTTCCTC 
AGTGGCCACC ATGGTCCGTC 
CCTGTGGGCA TTCAGTCTGG 



CGCTTTTTTG 
GAATGAAGCC 
GTTGCGCAAA 
CTGGATGGAG 
GTTTATTGCT 
GGGGCCAGAT 
TATGGATGAA 
ACTGTCAGAC 
TAAAAGGATC 
GTTTTCGTTC 
TTTTTTTCTG 
TTGTTTGCCG 
GCAGATACCA 
TGTAGCACCG 
CGATAAGTCG 
GTCGGGCTGA 
ACTGAGATAC 
GGACAGGTAT 
GGGAAACGCC 
ATTTTTGTGA 
TTTACGGTTC 
TGATTCTGTG 
AACGACCGAG 
GCCTCTCCCC 
GAATTCGGCG 
TATATAAGGA 
CTGTAGAAAC 
ATCGCGAAAA 



CACAACATGG 
ATACCAAACG 
CTATTAACTG 
GCGGATAAAG 
GATAAATCTG 
GGTAAGCCCT 
CGAAATAGAC 
CAAGTTTACT 
TAGGTGAAGA 
CACTGAGCGT 
CGCGTAATCT 
GATCAAGAGC 
AATACTGTCC 
CCTACATACC 
TGTCTTACCG 
ACGGGGGGTT 
CTACAGCGTG 
CCGGTAAGCG 
TGGTATCTTT 
TGCTCGTCAG 
CTGGCCTTTT 
GATAACCGTA 
CGCAGCGAGT 
GCGCGTTGGC 
CGCCACTAGT 
AGTTCATTTC 
CCCAACCCGT 
CTGTGGAATT 



GGGATCATGT 
ACGAGCGTGA 
GCGAACTACT 
TTGCAGGACC 
GAGCCGGTGA 
CCCGTATCGT 
AGATCGCTGA 
CATATATACT 
TCCTTTTTGA 
CAGACCCCGT 
GCTGCTTGCA 
TACCAACTCT 
TTCTAGTGTA 
TCGCTCTGCT 
GGTTGGACTC 
CGTGCACACA 
AGCATTGAGA 
GCAGGGTCGG 
ATAGTCCTGT 
GGGGGCGGAG 
GCTGGCCTTT 
TTACCGCCTT 
CAGTGAGCGA 
CGATTCATTA 
GCCGGCCTGC 
ATTTGGAGAG 
GAAATCAAAA 
GATCAGCGTT 



600 
660 
720 
780 



840 
900 
960 
1020 
1080 
114 0 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
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gg^gggaaag cgcg™caa gaaagccggg gaa^c™ maicoATC 

AGTTCGCCGA TGCAGATATT CGTAATTATG gGGGCAACGT 

TTATACCGAA AGGTTGGGCA GGCCAGCGTA TCG^TGCO TTTCGATGCG GTCACTCATT 
ACGGCAAAGT GTGGGTCAAT AATCAGGAAG TGATGGAGCA TCAGGGCGGC TATACGCCAT 
^AAOCOCA ^TCACGCCO TATGTTATTO CCGGGAAAftG TGTACGTATC ACCGTTTCTG 
TCAACAACCA ACTGAACTGG CAGACTATCC CGCCGGGAAT GGTGATTACC GACGAAAACG 

GCAAGAAAAA GCAGTCTTAC TTCCATGATT Tr-Tr™*™. 

XCCATGATT TCTTTAACTA TGCCGGAATC CATCGCAGCG 

TAATGCTCTA CACCACGCOG AACACCTGGG TGGAOGATAT CACCGTGGTG ACGCATGTCG 
CGCAAGACTG TAACCACGCG TCTGTTGACT CGCAGGTGGT GGCCAATGGT GATGTCAGCQ 
TTGAACTGCG TOATGCGGAT CAACAGGTGG TTGCAACTGG ACAAGGCACT AGCGGGACTT 
TGCAAGTGGT GAATCCGCAC CTCTGGCAAC CGGGTGAAGG TTATCTCTAT GAACTG^CG 
TCACAGCCAA AAGCCAGACA GAGTGXGATA TCTACCCGCT TCGCGTCGGC ATCCGGTCAG 
TGGCAGTGAA GGGCGAACAG TTCCTGATTA ACCACAAACC GTTCTACTTT ACTGGCTTTG 
GTCGTCATGA AGATGCGGAC TTGCCTGGCA AAGGA^a TAAGGTGCTG ATGG^CACG 
ACCACGCATT AATGGACTGG ATTGGGGCCA ACTCCTACCG TACCTCGCAT TACCCTTACG 
CTGAAGAGAT GCTCGACTGG GCAGATGAAC ATGGCATCGT GGTGATTGAT GAAACTGCTC 
GTGTCGGCTT TAACCTCTCT TTAGGCATTG GTTTCGAAGC GGGCAACAAG CCGAAAGAAC 
TGTACAGCGA AGAGGCAGTC AACGGGGAAA CTCAGCAAGC GCACTTACAG GCGATTAAAG 
AGCTGATAGC GCGTCACAAA AAOOACCCAA GCGTGGTGAT GTGGAGTATT GCCAACGAAC 
CGGATACCCG TCCGCAAGGT GCACGGGAAT ATTTCGCGCC ACTGGCGGAA GCAACGCGTA 
AAC^GACCC GACGCGXCCG ATCACCXGCG TCAATGTAAT GTTCTGCGAC GCTCACACCG 
ATACCATCAG CGATCTCTTT GATGTGCTGT GCCTGAACCG TTATTACGGA TGGTATGTCC 
AAAGCGGCGA TTTGGAAAGG GCAGAGAAGG TACTGGAAAA AGAACTTCTG GCCTGGCAGG 
AGAAACTGCA TCAGCCGATT ATCATCACCG AATACGQCGT GGATACGTTA GCCGGGC^C 

agtcaatgta caccgacatg xggagtgaag agtatcagtg ^gcatggc™ gatatgtatc 

ACCGCGTCTT TGATCGCGTC AGCGCCGTCG TCGGTGAACA GGTATGGAAT TTCGCCGATT 
TTGCGACC. GCAAGGCATA ™™ GCGGTAACAA GAAAGGGATC ^CGCG 



2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
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TGCAAAAACG CTGGACTGGC ATGAACTTCG 
GAATCAACAA CTCTCCTGGC GCACCATCGT 
CCCGGGTACC TGATCATGAG TAATTAGCTC 
ATAAAGTTTC TTAAGATTGA ATCCTGTTGC 

CGGTCTTGCG ATGATTATCA C^AC G^AAGCATG — 

TTATGAGATG GGTTTXTATG ATTAGAGTCC CGCAATTATA 
GCGCGCAAAC TAGGATAAAT TATCGCGCGC 



ACCGCAAACC GAAGTCGGCG GCTTTTCTGC 
GTGAAAAACC GCAGCAGGGA GGCAAACAAT 
CGCTACAGCC TCGGGAATTG CTACCGAGCT 
GAATTTCCCC GATCGTTCAA ACATTTGGCA 



CATGTAATGC ATGACGTTAT 
CATTTAATAC GCGATAGAAA ACAAAATATA 
GGTGTCATCT ATGTTACTAG ATCGGGAATT AGATCTGCT 



3900 

3960 

4020 

4080 

4140 

4200 

4260 

4299 
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CLAIMS 

A chimeric promoter capable of mediating ,oca. gene expression in plants 
upon pathogen infection comprising 

(0 at .east one cis-acting element sufficient to direct elicitor-specific 
expression comprising the nucleotide sequence of any one of SEQ id 
NOS:3to14,and 

(ii) a minimal promoter. 



2. The chimeric promoter of claim 1, further 



4. 



comprising a cis-acting element 



having the nucleotide sequence of SEQ ID NO: 1 or 2. 

The chimeric promoter of Cairn 1 or 2, wherein said synthetic plant promoter 
comprises homo- and/or hetero-multimeric forms of said cis-acting e.ement(s). 



The chimeric promoter of any one of claims 1 to 3, wherein sai, 
form is a dimer or tetramer. 



said multimeric 



The chimeric promoter of any one of claims 1 to 4. wherein the minima, 
promoter is derived from the CaMV35S promoter, CHS promoter, PR1 
promoter, or hcbt2 promoter. 



The chimeric promoter of any one of claims 1 to 5, wherein the distance 
between said cis-acting element and said 
pairs. 



minimal promoter is 25 to 70 base 



■f: 
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8. 



The chimeric promoter of any one of claim, 1 to 6. wherein a spacer region 
loosed of 4 to 10 base pairs separates a, least two of - — 8 

elements. 

The chimeric promoter o, any one o, .aims 3 to 7. wherein - .east ^c, 
said muitimeric torn, are separated by a spacer o, between about 50 to ,000 

base pairs. 

9 The chimeric promoter of any one of Cairns 1 to 8, wherein the induction o, 
fold. 

10 . A recombinant gene comprising the chimeric promoter of any one o, claims 1 
to 9. 

. . nf claim 10 wherein the chimeric promoter is 

11 The recombinant gene of claim iu. 

operative* linked to a heterologous DNA sequence. 

12 The recombinant gene of claim 10 or 11. wherein at least one of sa« ci, 
acting eiements is located in the S . or 3-untrans,a,ed rec,on or ,n an mtron 
the recombinant gene. 

«f Haim«i 10 to 12, wherein said 

13 The recombinant gene of any one of cla.ms . 

h terologous DNA seance encodes a (peptide, cytoox-c prote.n, 
antibody, antisense RNA, sense RNA. ribozyme ortranscript.cn factor. 

14 a vector comprising the chimeric promoter of any one of Cairns 1 to 9 or the 
recombinant gene of any one of claims 10 to 13. 

15 a. method for the production of transgenic plants, plant cells or plant tissue 
losing the introduction of a chimenc promoter of any one of cla.ms 1 to 9, 



:pr^iel21^2pi^ 



12^.1- 



'mo- 
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a recombinant gene of any one of claims 10 to 13 or the vector of claim 14 
into the genome of said plant, plant cell or plant tissue. 

16. Plant cells comprising a chimeric promoter of any one of claims 1 to 9 the 
recombinant gene of any one of claims 10 to 13 or the vector of claim 14 or 
obtainable by the method of claim 15. 



17. 



18. 



19. 



A transgenic plant or plant tissue comprising plant cells of claim 16. 

The transgenic plant of claim 17, which upon the presence of the chimeric 
promoter or the recombinant gene attained resistance or improved resistance 
agamst a pathogen the corresponding wild-type plant was susceptible to. 

Harvestable parts of a transgenic plant of claim 17 or 18 comprising plant 
cells of claim 16. 



20. 



Propagation material of a transgenic plant of claim 17 or 18 
cells of claim 16. 



comprising plant 



21 . A ds-acting element as defined in claim 1 or a muHimeric form( s ) of any one 
of those as defined in claim 3 or 4. 



22. 



A method for the identtfication of an activator or inhibitor of genes specifically 
expressed in plants upon pathogen infection comprising the steps of: 
(a) providing a plant, plant cell, or plant tissue comprising a recombinant 
DNA molecule comprising a readout system operatively linked to the 
chimeric promoter of any one of claims 1 to 9; 

culturing said plant cell or tissue or maintaining said plant in the 
presence of a compound or a sample comprising a plurality of 
compounds under conditions which permit expression of said readout 
system; 



(b) 
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CLMS 



(c) 



identifying or verifying a sample and compound, respectively, wh,ch 
Cad** suppression or actuation and,or enhancement of express 
of said readout system in said p.ant. plant cell, or plant tissue. 



23. 



24. 



25. 



The method of claim 22 further comprising the step of 

la) siding the sampies identified in step (O and repeating steps (a) to 
(c) one or more times. 

The method of claim 22 or 23 further comprising the step of 
rrl«y>"9 and/or isolating from the identified sample the compo nd 
( ' Ispoll for said suppression or activation and/or enhancement of 
Session of said readout system in said plan, pian, ce, or ,ssue. 

r^^rsr:— ----- 

claims 10 to 13 or a vector of claim 14; 
said plant cell is a plant cell of claim 16; 
said plant tissue is a plant tissue of claim 17, or 
said plant is a plant of claim 17 or 18. 



(b) 
(c) 
(d) 



26 a method ^preparing a plan, elicitor coming the steps of the rnethod of 
< H* ims 22 to 25 and formulating the compound obta.ned or 
any one of cla.ms 22 to 25 ^ 

identified in step (c) or (e) in a form suitable tor tne pp 
or plant cell and tissue culture. 

plants. 

28 . An anybody specify recognizing the compound of Caim 27 or the cis- 
acting element of claim 21 . 



Ste3:|i?l|-li^l 
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29. 



30. 



31. 



32. 



A diagnostic composition comprisina a chimo„v 

U. the oompound of olaim 27 „ (he J 0 ^ ° -or of . aim 

suitable means for detection. ' a " d °P ,io "al'y 

A kit comprising a chimeric promoter of any one of , 
recombinant gene of any one of Cairns ,„ toTa l T *" 
compound ofCaim 27 or tne antibody 0 f Z 28 "'^ K 

A Pian. protecfcn composition comprising the compound of ciaim 27. 
one of .aims foto the ^^^"XT ^ ^ 



33. 



- fo 13 , a vector of £ U, ^'^ZT^ 

tissue of claim 17 or the ni ant * , ■ ' the p,ant 

' or tne P ,ant of claim 17 or 18 for ivw* • 



34. 



35. 



into the promoter of said gene. e"ctor- S p ecjfic expression 

9 n .nrection compns.ng operably linking a 



, „, sufficient to direct elicitor-specific expression to a 
cis-acting element sufficient 
transcription initiation sequence of a promoter. 

, , , m 34 or 35 wherein said cis-acting element is a cis-acting 

36 r:;r:r,n 3 :i , or 2 or . n— - — . — * 

any one of claims 3 to 8. 

, rlaims 34 to 36. further comprising deleting non- 
37 The method of any one of claims 34 to 

specific cis-acting elements in the promoter. 
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Abstract 



»9S 



Described are synthetJc promoter capab,e of mediating gene expression ,„ , . 
upon pathogen infecflon. Furthermore, recombinan , ^ a J~ ^ 
said chimeric promoters as wei, as Host ceiis transformed £ZTZ2 
promoters, recombinant genes or vectors are provided. AM^TdTT 
compositions and k «s comprising such chimeric promoters 7 
vectors or ce„s are described. Provided are further Lhod^ ^ ^ 
compounds being capable of activating or inhibiting genes tha, arl r 
= in p,an te upon pathogen infe.cn emp,o y in 9 ,1 Z 1 ITT 

dell d h- ^ ^ C *' ^ " SSUe and ""9 'He able 

descn ed ch.menc promoters, recombinan, genes and vectors as we,, as the u^ of 

the a,oremen.,oned ohimeric promoters, recombinan, genes vectors aL 

compounds identified bv the method of the invention in p,ant cei, andT 

Pl-nt breeding and/or agricuiture are described 
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Fig. 1 



Restriction map of plasmid ms23 



Nlaiv 
Acil 
Hhal 
Thai 



AGGTGGCACT^CGGGG.^ 
TCCACCGTGAAAAGCCCCTTTACACGCGCC^GGGGATAAACA^ 6 ° 



Nlalll 
BciVl 
Real 
BsmAI 
BsrBI 
Acil 



( , , , Sspl Earl 
AAGTTTATAGATAGGCGAGTACTCTGTTATTGGGA ^ a *r^r* n ^ ZZ. TlZ. 7 ' + 120 



3ACTATTTACGAAGTTATTATAACTTT 



MboII 



MslI 
I 



Fnu4HI 
Taul 
Acil 
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SexAI 
SunI 



Avrll 
Bsbl 
Bsu36I 
Hpal 
Ptull 
Sf il 
Swal 



Baal 
BseRI 
Drain 
Narl 
PspSII 
Sgf I 
Tthllii 



Aflll 
AscI 
Bce83l 
Bgll I 
BsaXI 
BsmI 
Bsrl 
BstDSI 
CviRI 
Eco57I 
Gdill 
Hin4I 
Mlul 
Muni 
Nrul 
Pvul 
Sau3AI 
SnaBI 
Taul 
UbaLI 



Bbsl 
BsmBI 
DrdI I 

Ndel 
Pvul I 
SgrAI 

Xcml 



Aflin 
Aval 
Beef I 
Bpml 
BscGI 
BsmAI 
BsrBI 
BstYI 
Ddel 
EcoRI 
Hael 
Hindi 
Mmel 
Mwol 
Nsil 
Real 
Seal 
Spel 
Tf il 
VsdI 



BbvCI 
BsdSI 



Ahdl 
Avail 
Bcgl 
Bsal 
BseMII 
BsmFl 
BsrDI 
Btsl 
Dpnl 
EcoRI I 
Hael I 
Hindlll 
Mnll 
Neil 
Nspl 
RleAI 
ScrFI 
Sspl 
Thai 
Xbal 



Bmgl 
BstAPl 



EagI Eco47Ili 
Not I PacT 
RsrII SacII 
SDhI Srfl 
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